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(54) METHOD FOR PRODUCING CMP-N-ACETYLNEURAMINIC ACID 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an improved method for producing cytidine 5*- 
monophosphoric acid(CMP)-N-acetylneuraminic acid(NeuAc) as an important raw material for 
sugar chain synthesis. 

SOLUTION: This method for producing the CMP-NeuAc(N-acetylneuraminic acid) comprises 
carrying out reaction by adding, to a reaction system including N-acetylglucosamine(GlcNAc), 
pyruvic acid and CMP, yeast cells, microbial cells having GlcNAc-6P 2-epimerase activity or a 
treated product thereof, microbial cells having NeuAc lyase activity or a treated product 
thereof, and microbial cells having CMP-NeuAc synthase activity or a treated product thereof. 
The other version of this method comprises carrying out reaction by adding, to a reaction 
system including GlcNAc and CMP, yeast cells, microbial cells having GlcNAc-6P 2-epimerase 
activity or a treated product thereof, microbial cells having NeuAc synthase activity or a 
treated product thereof, and microbial cells having CMP-NeuAc synthase activity or a treated 
product thereof. 
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(54) CMP-N-7-fe5^;V/'f55>»0»ift|i 



(57) [gi^] 

- N e u A c £7)3t^ $ ft^t^jta^ffitt-ri. , 

[)!f??{#K] *I60B{±, Gi cNAc, hVl.b'yi!fcJ: 
t;fCMP$-#*1-|>Rje^(=. Gl cNAc 

-6P 2-xf;><7— 

N e u A c y r— t"vgtt$-^r-ri.M*^/i{i^ 

<Oi!!!!JIttfcJ:V'CMP-Ne u Ac i^y-fe^— <i'vStt$: 

Sr^mt-t?.. CMP-Ne uAc(0i?jSffi{-rot-5, 
*^BB(±, G 1 cNAcfcilA'CMPSr^W-r^ 
RK^JC, G 1 CNAC-6P 

7— b:v£ttS:^-tl.M*S !^C<4-?-c7)J!lStl. N e u A c 

y -t ^ — fe'vStt 5r fl-r 7t{4-e J: 
C M P - N e u A c j^y-fe — fe'vSttS: ■i.m t 

C M P - N e u A c tO^itajCM-f S , 
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im^mi] N-r-bf-;U^^;P3-9-sy (G 1 cNA 
c ) . hVUhVKiS j:tA'i^f-j^>5 ■ -"t/ 'J ( C 

MP) ^^^-thmmz. mm#s n-r-^^)vy 

;l/3-t^-5y-6 y yi? 2-Xt''^7— b' (G 1 cNA 
C-6P 2-x.)^y(y-^)m'&i^-fhmWt.fc\i 

i<mmi, N-r-fef-yi^y-^^i^Kur— <f (Ne 
u Ac ur— fe') '^'&^^hmwttz\,i^<n>imm 

J;tf C M P - N - T-fef-;l-y 5 5 yM^y-fe fe' 
( CMP-N eu Ac i^y-fe :?—<:) ^SttS:f•t^a* 

!>, CMP-N-T-fef-;py'f (CMP-Ne 

uAc ) (7)»3ta, 

[Ii*ja2 ] li-T't^)Vy')Va^i y (G 1 c NA 

jvytva^^ y- 6 y yg 2 -xtf^ 7— fe' ( G 1 c 
NAC-6P 2-Xb°^7— fe:') vSlteW-f'Sa^^ 

•fe' ( N e u A c 'J r— fe') vg14Sr*-tl.«#:t/i(i-?-tfD 
JaSiHilS-asJDLT N-r-bf-;i^y ^ s yg? ( N e u A 
c) &^fi!ct, MJtt. ^^SJC^JCj^^vVS'-t 
yuyi!(CMP) . mwmWiii.x^i^^'Jy5' 
yuyi!N-r-bf-;t^y-f 7Sys>-y-fe:^— b' (cm 
p-NeuAc^y-fe^-— fe') •MttS:*r-ri.lif!|:4/i{i 
^^^Wk^m& LT c M p - N - r-fef-;i/y 7 5 y 

K (CMP-NeuAc) ^^^-^1., ff^JSllESS*^ 
[lt*JS3] N-T-fef-Zl^^/l^a-tSV (0 1 cNA 

c ) ^DitXj^^i^'ys' -^r/yyi! (CMP) 
■ri.Rte^{3, ^«B», N-T-fef-;i-j?';l-3-tfsy- 
6 yyK 2-Xfp<7— if (G 1 cNAc-6P 2- 
xt^7— fef) ■/gttS-*-ri.ffi*t/ili:-eo^Mlft, N 

-T-bf-y^y-^^syK^y-fe:?— fe' (NeuAc>-y 
■fe:?— fe') vStt&*-rSM*t^c{i:'?-c7)^!ia»fcJ:VC 
MP-N-r-bf-;P/^7SyB!^-y-fe:J'— b' (CMP 

-Ne uAci^y-fe^-— If) m'&^^-thmwtfzm 
(r)mmim^i. Km^^h:itm'mtth, cm 
p-N-T-t^/uy-f 7syi? (cmp-ncuac) 

[0001] 

iSMt:'$)SCMP-N-r-fef-/uy^7syi! (cmp 
-N e u A c ) <7i^%^KtzmmAmth t cot-* 

So 

[0002] 



^;Py -f5Sye(NeuAc) Sr-^tf ;i^K*ir« 

[0003] i^T)vmfmm\i. ~mzi^T)iw^ 

P-N-r-fef-ypy^ 5 5>-i! (CMP-NeuAc ) 
[0 0 04] U>L.^*>A>. ««4fti:LXfflV>|.CM 

p - N e u A c mm\z^mx\ i}>r>m/nz hWM\^'<^ 

I). CMP-NeuAc<7)^Jtat i^^i^'y 
5' -h'J'Jy^ (CTP) i:NeuAc?:«Ki:L.t 
CMP-N e u A c vy-b^-4f<^)ttjaEJ:J; O-^^-t'S 
^rffi(Appl. Microbiol. Biotechnol. ,44,59-67(199 
5)) *5:»^>ilTV^|,*>\ 'e(7)]Sf4i:^tl.CTPai/Ne 

[0005] *)fi, J; 0 . :tD^yitA><?>'> 'J 

i^'y 5' -h'J UyH (UTP) A^iO^S-ffdBrevi 
bacterium ammoniagenesBf!^, UTP;6^(ciCTP-'\C0S! 
jaM^ESrfSyS-ri. CT P-^fi£g3^$:^-ri,fflJ^t:^Ii 
J:t^C M P - N e u A c-^^S^S:4im.fiSI 
X:A:^af*:^ffl^^^5-frt, :to^yKfcNeuAc?r 
MSi: LT CMP-NeuAc Sr-^^-ri.*jS A^'^ISS 
(Appl. Microbiol. Biotechnol. .53.257-261, (200 

0)) . mnm.i. mmtccTP^mmLtc^^i^mxnh 
iimmx'h § 1 1 1> . ^tiimm-t^fcisb<7)m.m 
u A c mmt Lt v^a c: t i>mmijmtiiw 

[0006] NeuAc<?5MjiS(CRItT{i:. fi!*, 
$>y>'N';<cO*^rt'/&^^>c7)ttai-tl.:^a (Carbohydrate R 
esearcti,56,423(1977) ) ^. vr;H!<7)^I:f!|i:T'J)l.3 
n = y^^a4tt*^^>|lIIRt, itt?r-(l:^:JJ-j»LIl]ltZ-r 
llrm (Agric.Biol.CijeiB., 37.2105-2110(1973)) im 
t^tiX^^hti^ B&lz^j:r,xm^mmLi::ljmil^ 
^tlX\<^l, 

[ooo7}mmmmit:i7mtbxti. (dnc 

u A c y T—^tfzli N e u A c v-y-fe b'SrfflV^ 
T, N-T-t^/l/Vyy-tfSy (ManNAc ) *^^>S 
iat-|)::frj£ (J. Am. Chem.Soc., 110,6481 (1988). J.Am.Ch 
em.Soc. .110,7159(1988) . #m*10-4961 ) . (2 )7 
fl-:^V^f^rx\ N-r-bf-;l-^^;Pa-tf$y (Gl cN 
Ac ) 5rN-r-fef-;l/Vyy-9-$y (ManNAc ) iz 
i^ltCNe uAc yr— trt^diNe uAc 
vy-fe:?— If ^f^ffl$iJ:TN e u A c ^^■ri.^ra 
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(3) M2003-9309 1 (P2003-93:a) 



(#^¥5-211884. Biotechnology And Bioengineerin 
g. Vol. 66, No. 2 (1999). Enzyme Mi crob.Technol. .Vol.20 
(1997)). ( 3) G 1 cNAc*^/bManNAc^tOSJ 
m^Mf^-ttfi-T-t^fl^i^fl^^-f^y (Gl cNA 
c) 2-Xf^7— fe'tNe uAc UT— fe'^JttiNe 
uAcS^y-b^-- lf^fflV>-C. G 1 cNAc*>ibitji-r 
hljm (W095/26399. #^^3-180190. «fTOl-13698 
2) ifim^^tlX\^l. 

[0008] LA^ t^j:ti^i^ . ( 1 ) mmWMX'ht 
M a n N Ac*iiSfiTj> . ( 2 ) S«^G 
ATP*fctt-t©iaB#: 
I 

GlcNAc -♦ ManNAc -» 
7 -f 

7: G 1 cNAc 2-Xt:^9-Hf 

: N e u A c D T—^tfziiN e u A c j^y-fe :J'-Hf 
[00 10] 

imi:mi-it:i^<r>m] :^mmi^ii, g i c n 

A c Sr«« t J: ^ N e u A c 

^fS.imuzkz^. NeuAcli{Jt^t'^^$^l 

:5:>f)^-?7tA\ Gl cNAc*«Gl cNAc 
(Gl CNAC-6P) tZ^m^tlfzZtti^(>s TfcS^ 

G 1 cNAc- Gl cNAc 6-'J 

-» ManNAc -♦ NeuAc 

■ft- : 

GlcNAc-6P 2-xe.><7— fe' 
N e u A c U T— b' 
N e u Ac v-y-t:?'— If 
[00 1 2] ijCtC;. CMP-NeuAc-^^SJCSrff'5 



1 cNAc2riI*^ffl.:rS-C«it5l)*^ G 1 cNAc 
i: M a n N A c 0?I-&tt*^J^M a n N A c 5r«|?tl>I 

ipfc. (3) cO^rat'fflV^SGl cNAc2-Xbf.X 

7— ^WiSEvStt $rs^t-/i«6{c{i A T p mmx% 

[0009] ( 3 ) (TiUm 

tf;Hf>»*&tt*x*x/-A'tf;nf>tt 

i 

-» NeuAc 



ttmizXlG 1 cNAc*^^><ONeuAc-^^<Ofl| 
tg$:IS;^7t. ^iOtem. G 1 cNAc-6P 2-xe 
;><7— b' (ECS. 1.3.9) iSiy^Ne u Ac UT— fe'tJt 
(iN e u A c vy-b:?— ifattS:ii3S$-a:l> i: N e u A 
c ^iSiR*T'&^T# C i: . i T^c^^fR* t«±S«^r 
AT PSr^^St L^tV^Cl t $rl.ai Lfz. 
[00 1 1 ] 



ManNAc 6-'J>ffi 



0 

® 
(3> 



X<^&L^mizX ICT P^cr)^^i±iiN e u A c ^ 

(iCMP-NeuAc *%-r*^ L*^-^)S §n^*>-5 

^#««:2rfflV^StSlR*T-CMP-Neu 
Aci:^l^T^lZbi:^iiilt:. niz. NeuAci^ 
>'-lr^'-^fKlS{Ci^:-S^^;^X7i^xy-;^t;^t'y®! (P 
EP) {i. S^Bfl:rtiOi>cOSrfMt.S::i:*i-C'f=. R 

mmzmzizm\i-ri'mi}^^j:\'^zbimut. ^wm 

[00 1 3] f^i5*>. :^^mii. N-r-fe^/P^/U3 
■9-Sy(GlcNAc) . \z')U\LymtiXX/>-^i^y 
5' -t/UyK (CMP) £-t-irtl.Rf5}^{c. Ssft 
N-r-fe^;P^^yP3-»f5y-6Uyi! 2-xh- 
^y—^ (G 1 cNAc-6P2-Xh'p{5— tf) vStt 

VKU T— b' ( N e u A c >J T— b*) vSttSr^T-TSa* 



^3t{i:^-<^JPItl. tJj:t;fCMP-N-r-bf-;U/^7 
SyKi/y-b^-— b' (CMP-Ne uAcv-y-b^'- 
-b') vSttS:WtSa**/i{±-e<0«ia!|?jSr^JllL. RJC 
^■^hZbimSik-rh, CMP-N-T-bf-Zi/y-Y^ 

syK (CMP-NeuAc) <oS8iffi{^Rl^l.^,<ot•■ 
^>l) > 

[00 14] N-r-b^;P^;U3l?-S 
y (Gl cNAc) tjit^y^yys' -^/yyi? 

(CMP) Sr^WI-^RfSJ^tC. gft*^. N-T-b^ 

5 y- 6 'J yg! 2 -xt^ 7— b' ( G 1 c 
NAC-6P 2-xU^9— «f) «ttS-*-?-SiBi*^ 

:^>:(i-e«OJ!ia!tl!). N-r-bf-;u/-f ^SyK^-y-b:^- 
•b' (NeuAci^y-b^-- b) «tt^*-ri.»#:S 
^-cOjng^^ilfc J;l/f C M P - N - r-b^;l^y ^ $ yKi' 
y-b^-— b' (CMP-NeuAcv-y-b^'— b') vSfiS: 
ilrt'?.«#:^Jt{i-?-05!ia!K!l$:^jDL. RJ5$li:l..r 
Sr#at-ri.. CMP-N-r-bf-;Py-f ^syK (C 

MP-ueuAc) <7)mmizm-tti>(ox'$>i, 

[0015] 

[||H3<r)|gSSc7)J^.^] *||BB(7)C MP-NeuAciO^ 

mjim&^w^miziii-tb, ar<o (a) ncuac 

Ur— b'^ffl(-^/i*&i: (B) NeuAcvy-b:}'— b' 
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x*xy-;PhVPh>ig (PEP) {i, ^//la-x-h^f, 

GlcNAc 

GlcNAc-6'J>ik 

^ ca 

^JanNAc-^^^eiiAc 



p) ^»ti)i£:^{±^v\ 

[0016] (A) NeuAcUr— t:'^fflV^)t:tffi 
CMP 



T 



(Dry Yeast) 



7 



CDP 

I 

.CTP 



CMP-NeuAc 



[00 17] (B) NeuAc^y-fe^-^f2:fflV^y^:fr 

GlcNAc 



QIC CMP 



OlcNAc-Bg>K 
ManNAc-sg>tt 



T 



pryYeas^^ 



NeuAc. , 



CDP 
PEP I 

^ CTP 



CMP-NeuAc 



[0018] ±iB«5eil ( A ) St>' ( B ) {Cfc<tl.ie^ 

®:GlcNAc-6P 2-Xbf^5— if 
® : N e u A c U 7— ti' 
® : CMP-Ne uAcv-y-fe:?— fc: 
® : Ne uAci^y-b^—- ^ 

[0019] (1 ) mmmm 

±iE ( A ) ( B ) (0EC5^{c»-ri, N - r-fe^;i- 

//Prj-t?-* y- 6 U yi! 2 -xe;< 5— b' ( G 1 c N 
Ac - 6 P 2 -xtV 7— tr') vgttlr*-f 
(i-e^OMSftltJi. ±iE(Dt^G 1 c NAc 6 - 'J yK 
A»^>ManNAc6-'J yK^«0S!^RJS$r8$^^-ri.vS 
ttS:*-rSt>c0S:«l«ct, ±ie (A) <0SJE5^{C«RJirt 
l,N-r-fe^;Py-f ^SyiSUT— tf (Ne uAc ut 

— ir) 'ismt-tmmtiii^(r>>mmtii. ±ie© 

<^M a n N A c i: e;Uh>K^ffi» i: LT N e u A c 

le ( B ) oRiE^fci^jD-ri. N-r-fef-/py-< 9 s yg? 

xy-b^'-- tf (NeuAci/y-fe:?— fe') vStt2r*fl> 
l«cli^c{4^coKm!|*li:tts ±ie®OMaNAci:*;;^ 

*xy-;l.h';l/h'yK (PEP) SBWtLtNeuA 

L, ±ie(A)st^(B)<7)RiE^K{casjirti.cMP- 
N-r-fcf-;uy>f 7Syi!>'y-b:J'— tf (cmp-nc 



uAc>-y-b^— fe') vgttSr*-tl.«**7t{i'?-tfO«!lffl 
mttt. ±ie(3><7)NeuAci:CTPS-SjCtL.-CCM 
P - N e u A c Sr^figf I.SlS^liMt«.vSttS:^-r& 

[0020] zti(,cr,mm^&i^tmmt:ii^co 

(^^mi-Kom^-^x'hi. a*ft**coG 1 cn 
AC-6P 2-xep{5— b\ N-r-fe^;py^7S 
yS!'jr— fe\ N-T-ir^;wy^7Syi5i^y-b:5'— if 

^It/CMP-NeuAc^y-fe^' —Uli^MlCD^X'h 

[ 0 0 2 1 ] SK^vStt^ti3g§*S/^i6«# 
Sfctt, MPS^ae^SE (J.Bacteriol.. 181,47-54,1 
999. J.Bacteriol.. 181, 4526-4532, 1999, Nucleic Acid 
s.Res. , 13,8843-8852, 1985, Agric.Biol . Chen. ,50,2155 
-2158,1986, FEHS Microbiol. Lett. ,75,161-166,1992, 
J. Biol. Chem. ,271, 15373-15380, 1996, J. Biol . Cham. ,26 
4, 14769-14774, 1989, J.Bacteriol. ,177,312-319, 199 
5, Mol. Microbiol., 35, 1120-1134, 2000) Sr^D-yft 

V^ipt9>l.|I^;t. D N A#ffiSrfflt^7t*i£S:fflv^|,«0*W 
Jit'fcS. ^mx. 2oiy±coaei^2rit^iS$ii:t 

[0 0 22] jt&FcO:J'P--y^', i^a-yittfzD 
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(5)^2003-9309 1 (P2003-9A) 



m^ff^msx'ho. mmzn. mm rMoiecuiar ci 

oningj (Maniatis^>S^ Cold Spring Harbor Laborato 
ries. Cold Spring Harbor, New York(1982) ) {^lEtfc 

[0 0 23] fzt m^^tix^^t&mRm h t 

a-yjtlzm^^im±iiWzmm$n.^j:^^i}K ^-f^tta 

[0024] 9u-y^Ltzm~?-<n-mm^mm-f 

hfzMzii^ fzkl\,i'?^'fJ-.-^)\^f^-hmm (^te 

thods in Enzymology, 65 , 499(1980) ) tL<<i^^-f 
T^f^i^-fx-^ y^— 5^^— ft (Methods in Enzym 
ology, 101. 20 (1983) ) ^Sri: SrJEffltt^J'a-WtL. 

yymim^L. m±m.mzmtxmiri-i)mw 
^x'umL^i&t-^£tiio\zmmm'^i^'t)\^ (mm 
m.-(/mwm^i^yi-)V) ^:^(r)m\z^Lt:imt 

mmwnx'mm^m:h o . m^tcmm'&r^-ij - 1 

(Cti, PBR32 2 (Gene, 2, 95 (1975) ) , pUC 
18, pUC 1 9 ((fene, 33, 103(1985) ) ^i^iM^ 

[0026] imti::mWil^^' ^-im\'n:kmi 

mmm-t^. m^t^j:iiz'mttxii. mumm 

;;.DNASIiJ{C:itffl$^T.SK 1 21*, C600ffl, JM 
10 5ffi, JM10 9ffi((fene, 33, 103-119(1985)) =5: 

b'mm^mX'h I, . hVPh>i§c7)N e u A c -^^WY 

X'c^mmw.ii^. t'jut'ymtmnzmthnpii 
i^^m^j:i^f}mx^tifzi^mm mm^ 1 4 s 5 1 

i P2 (ATCC25645) ) S:a±f: trffiffl-fS 

; t i T-^ I. « i^mmmmiijmitx'iz^K 
mmti^m^tixtdf). ffiiST, ^it/jji^'^'yi.nm 
ixmiiimzryx^Yt:mxti>um u. moi. Bio 
1. ,53, 159 (1970) ) ^£}^izx*):kmmimmm 

[0027] n^ixtzmmiWimi. mmmiimm 

^m^j:mf^X'mmit. ^hiz^r^-yitttiSffit 

tmmysm^^ii$'yy<i^wco%m'S:mmixmi¥ 
mzmmm^yj'^^m^mzmmt^tx'mmin 

&mimiz<im^j:^mm^-^^ti>mmi:m\'^x^m 



tft, LBtSta ( l%bUThy. 0. 

>?.h7^h, tfzii2xYT^m {1. 6% 

hUrhy, l%-f-Xhxdf;;^h7^'h, 0. 5%:k 

m ^j:}zcD±mm(^mmiz^m^ixx^^himm^\ 
3 0-50 'ccD^m^&x' 1 0 ~ 5 0 ^^m^&'jumizx 
*)mfiMwi^tift,mm-hzbti'X'^t. ttz.<9 
9-b Lxryx^vim^^tzm^\zii^ i^m^izm 
|.r7XS Y<r>mnm<fzMzm^^j:mM'S. {ry 
xiY<mm'&r?-:^-izmt. ryt-i^^Jy. ^-f- 

v^^y^srif) ^mim^mi^mmizMixmtt 

[0028] mmmmm^timi^b ixii. ± 

mm-^m^m-mu t;t t>oirM^t s c: b tK-^ i . 
ttz. mLL-tzmm. mwm&m. (y-uy/T-i^y 

s) , ajsiUB, SEM-fL mt {^mm. sse^rfc' 

Sra, imm. (l?, 7;l^;!7'J®a<i:i:*{cJ;-l.) ^rt'c^ 

^coB^mco^s^ia {mm.. mnMk:m>m. wis 

^£b') mixni^timmmttzmmmmmm 

mmb tx m-ti> z b t^x-^ i , 

[0 0 29] d<iZCMPij>(:>CTP^<7)^izm^tt 
mw^blXii. T^iMconymm. J)Sv^{i7-fy^T' 

j:< , mi^wm<r>mmi}<m,x'^ hj^xmi^xtmh 

[0030] (2) CMP-Ne uAc<?5-^^ 
CMP-NeuAc-^fi!iRj£(Cffiffl-f2.G 1 cNAc, 

immhzb*<x't^. mmm&bbxii. mut-^ 

tl-etll-5 0 0 0mM, |!fit<<il0~10 00m 

[0 03 1 ] (NeuAcyr-Hf2:ffl<<^t:^rffi) CM 
P-Neu AccO-^^KJEti, G 1 cNAc, CMPfc 
J:l/^tVl^t>KSr-^*-ri.RJ5*{:, G 1 c N A c - 6 
P 2 -xt^ 7— b'vgtt2:*-ti.a«s*fv:{i-?-«Jra 

t). N e u Ac ur—^-{8m^-rimi^tfzm(7)^ 

WM. fciVCMP-Ne uAc i^y-b:?— b'-zSttSr^r 
t&Mft^?t«i:-f-<0«!:a!t5!)$raC?ffi 1 m 1 i/c 0 iti^' 
no. 2mgah, «F*L<{42~100mg, iaift» 

S:S:i~2o% (w/v) asjjDt, 5 0'cwT. mv 

<{41 5~40°CT-1~1 50B#rBM. '^izX'Om 
[0032] ±ERJS«cfcv>T{4, G 1 cNAc 
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(6)^2003-9309 1 (P2003-9IA) 



tr;l/h>i!Sr-t*-ri.KIS^«Cs G i c N A c - 
6P 2-:ct'^y—^'mi:^-timmfzm<Df& 

4 0°CT- 1 ~ 5 0 ^raSSRJC^itT N e u A c Sr^(£ 
<XV^T'CMP, »#a{*:fcJ;t^'CMP-NeuAc 

5~50B#raS^jE$-y:TCMP-NeuAcS: 
I. 2 gpgc7)^)E5:lT d t T'C M P - N e u A c 

*> <i>*» t46N e u A c -^Sl^tSJlB^tC^LT j3V>T 

[0033] (NeuAcv-y-b:?— fcfSrfflV^i^c^rffi) 
CMP-NeuAc<7)-&^JC{i, GlcNAcSt^C 

MPSr-t-fl-tl-RjC^^JC, G 1 cNAc -6P 2-X 

^-^'vstt^^-r^afls^^ctifc^jiaa?*), n e u 

A c i^y-t:}^—i£'iim^-timmfzli^co9m^. 
fcJ:t;fCMP-NeuAcv-y-b ^-Hf SttSr^m.* 
«ti/^{i:-?-c7)j!Jifi!tl5|:Slt« 1 m 1 0 -en-f^O . 

2mgtLh, ifiL<{i2~100mg, 1 
-2 0% (w/v) ^DL. 5 0-COT. »*L.<{il 
5-4 0rT'l~l 5 0B#^e®. ^(C J: 0^1*^=5: 

[ O 0 3 4 ] ±K«?)V^-riXc7)C M P - N e u A c 

fiEffliiJS(±. f^txtf 1~1 000m 

mmwL<r)pwt5-'\ ooffiH*»^>jsais«-rit 

[0035] v/:t>i/'>Ai: LX\i. Wt^^^-l^^ 

Tti 1 ~ 1 0 0 0 mMioigH*^'i>jfia:iss-ri. c t *^'-C' 

OOmM, if* L<m 0~1 0 0 0mM<7)liH*»^>a 
[0 0 3 6] .Ic7)j:3{wL.-C#'^ilfcCMP-Ne uA 

[0037] 

[^MBOSSa] ^ffeHBiON e u A c U T— If ^fflV^S* 



ffiJi. Bfi^ATP^'i:>Si:-ti:-r, S0^G 1 cNA 

CMP&tA'hVU-h'VS^^^^^WJCCMP-Neu 
AcS:i}^-f|.C:t*?:S)46-CBrfigi:^')> CMP-Ne 
u A c «;*c»^Bgffii: u-c ffii^T ^^^r^rST-J) & . 
[0 0 38] ttz^ 2|s:|gB3<5DNe uAcv-y-b^'— fe'S: 
fflv^S^^rSJi. sfi^rATPSi^JSfc-iir-f . m^Mz-St 
^^7);^;^;^xy-;^e;^t'Vi! (PEP) {i^;urj-x 

0t|&Sixl.tfOT\ KK^(c*;^*xy-;utvwh'yK 
(PEP) ^Wm-i>imifit£< . Stf^rG 1 c N A c 
atXC M P *>/9$!l$W{CC MP-NeuAc SrSJit I. 
dt^^J^T^Sgt^O, CMP-Ne u A ccO:*:*-^ 

NeuAc j^y-b:5'— ^f^•fflV^|):^rffi{i. 2(5^HJc7)Ne 

uAc 'jr-Hf$:fflV^I.*«T'fflV^(i>ixS2FSP^<7)S:i5 

[0039] 

thiiK ifmm^^ii\,zm'&^iX-^j:^^Zb\,m^-h-X'h 

i>, mm\zmh\inAa)wm. mmm\zi. 

SflBr, T4DNAy;i{f— fe'(Cj:|.DNAa^, m/\Z 
iM<r)m'm,Wmi'kX TMolecular Cloning, A Ub 
oratory Manual, Second Edition j (Sambrook(5S^ Co 
Id spring Harbor Laboratory, Cold Spring Harbor, N 
ew York (1989)) {^fi^ottfo/c. fJRRS^, A 

mp 1 iTaqDNA--KU;><5— fe\ T4DNAD;y- 
HftiSfflJi («) J:OA#t^c. 
[0040] $^>{C, KJBfffi't'iOCMP-NeuAccT) 
^(iHPLcatciOffoTt:. mWWi, 
YMCtfcS(50ODS-HS302;^7i*5rfflV\ m^W. 

tLximu TVyy^)vry=t^'^j^^m^. 5 0 

mM Pi^V^^^^/'>A^^fflV^fc, tJt, NeuA 
c ^c7)MtfO^{C{i:H P A E - P A DffifC J: I. H P L C 

;^tt»OCarboPac PAl;>5f7A, ED40S: 
fflV\ }?fai?gi:L.tAfg; 0. 1 N NaOHBJg; 
0. IN NaOH. 0. 5M g^lg-^ h U -^Agrffl 
V\ A?8-BjeicOj?'7i^X>'h(Cj;0ff-o7t. 
[OO4 1]||Ji0|l 

(1) N-T-fe^;i-y>f 5 5y®!UT— fcf^3-h"tl> 

nan AJtg^-cO^ o— — VT' 
H. influenzae Rd^fcOj^SfefilsDNA (A 
TCC5 1 9 0 7D) $rTy'<.l/-bfc LT. OTC^ 
■r2^or7-^^-DNA5-Sffitta!oT^Ji!ct, P 
CR&tCiOH. i n f 1 ue n zaeCON-r-fe-fyU 
y^f 9 Syi^yr— fe' ( n a n A ) »ff?$-liMit:^:. 
7*7 'fV- (A) :5' - CACCATGGCGAAGATATTGCCGCrCAA 
ACTA -3' 

r^-^"?- (B) :5' - CCGAATTCAmATGACAAAAAnTCG 
CTTTCAAG -3' 
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[00421 PC RfcJ:S n a n ASfE^tfOlfiUi. R 
JEJSl 0 0// Itfj (5 0mM tg-fk;<? 'J -^A, lOmM 
bUXJSi! (pH8. 3) , 1. 5mM m.it'?-/^- 
0. 00 1% -fe'^^y, f>"<.V-hDNA 
0. 1 Ag, 7*5^-7-DNA (A) (B)#'?0. 2 
//M. Amp 1 i Taq D N A-lfJ^ 9— fe' 2.5 
-yh) SrPerkin-Elmer Cetus InstruaentftM DNA 
Thermal CyclerSrfflV^T. (94°C, 1^^) . T 

--U^i/ (5 5'C. 1. 5^) , *^'J^7-f-fe'-i^3 
y(72*C. 3ii-) <OXT-yTSr2 5Ill^'9ji-r^i:(C 

n*;Wi. (1:1) m^WX'^mL. 7K?gtta^Jc2(& 
^iOX^J'ywl-Sr^JlItDNASritl^^-tir/i. a:^5lHHR 
LyiDNASrX®; (Molecular Cloning, fff^) ffyjjT^ 

\z^-oxrij'xi-x^)V'm:m\zx'o^mL. i. 2 

kbffli<7)DNABTfr^»»Uc. KDNA^fMP^ 
Nco latfEc oRITflJBfL, Ht<ffll®»^Nc 

o I RXfE c o R I X-mitLtzTyX =HpTrc99 
A (Pharmacia Biotech.ai OA^ ) i:T4DNAy;i5" 

10 9«fe (ATCC5 33 2 3) mWmL^ %i^tl 

n a nASr-i-JiLJt. pTrcnanAti, pTrc9 
9Ac7)t rcTo*— ^J*— TcScONco I-EcoRI 
^OirgPfitCH. 1 n f 1 u e n z aeOn anAaS^ 

[0044] (2)GlcNAc-6P 2-xt°^5 
-^^ 3- H-ri> nan EJlf5^«0^' a-->':?'" 
H. influenzae Rd^(7)Jfe-fe^i|i:DNA^T 
y^\^-VhLX. WTfc^^t-2ajl<?)r7^^-DN 
AS-^)itc{a!-5t-^fi!tL, PCR^t^iOH. inf 1 
uenzaeiOG 1 cNAc-6P 2-Xt:.X7— t:' 

(nanE)ag^^Ji6L^. 
r^-f -7- ( C ) : 5' - GGTCTAGAnTAAATGAGGGGTGTTAT 
ATGT -3' 

r^^^- (D) : 5' - TCGTCGACnATCTTGCAGATTTCACr 
GAATTAGCAAACCA -3' 

[0045] PC RJCJ; S n a n EjtfE^^<7)ti1gli, R 
JiBJSl 0 0x« Iff' (5 0mM S-ft:;^iJ'>A, 1 OmM 
bUXigK(pH8. 3), 1. 5mM ig'ftiV^^;^. 
v-'^jU, 0. 0 0 l%-tr'5f-y, T>"<^-hDNA 
0. 1/ig, r5-f-7-DNA (C) (D)#^0. 2 
X/M, AmpliTaq DNA;Kll^7— b' 2. 5 
i— -yh) SrPerkin-Elroer Cetus InstrunentttS! DNA 
Thermal CyclerSrfflV^t , (94°C, 1^) , 7 

--';y/(5 5*C. 1. 5^J-) , 3 
y(7 2*C, 3^) «^;^-f «xT$-2 5llIi^0ji-rii:(C 



[0046] ^B.=fmmk. Rmmi y^y d 

D*;l.A (1:1) ig-^jgfJiraL, *^tttB^)-t2f^ 
§«x:?y-;l^$:as!lDLDNAS:?m$-ti:f>;, '(mm. 
LJtDNAS::fcSR<^^rffi (Molecular Cloning, ffjS) 

\z^'>xr-»u-xy)\'nmm\zx'^^m.\^. 720 

bffii<7)DNABr>t$-»S[Uc. iSDNASrPMP^X 
balStJfSal I-CflJBrt, PI t < MRI»fgX b a I 
Sy^Sa I ITfW-fbL-^^r^XS HpTr c 99Ai:T 
4DNAU;<?— fcfSrfflV^ta^U/c. a^RjCvSSrMV* 

T;»cM« J M 1 0 '^^^fe^mMLs m^t\.tzrv\^^y 

'J ymmmm^)^ Or^XS h-pTrc-nanE 

S:*JiLJt. pTrc-nanEti, pTrc99Ac7) 
t r c TP t-^-TsEf^X b a I - S a 1 I tMSPffi 
{CH. influenzaeiOnan Eitg^^Offiiiji 

I. D N Kwinifinx^i\j-zio<nxh h . 

[0047] (3) nanA, n a n Ejtg^it^Jir 

±iE(l) ■C^<ofL:tpTr cnanAT-^XSH^ffl 

MSN col, E c o R I t'flJBTt, n a n Ajlfs^ 
J-g-t^N c o I - E c o R I Blt>T-S:r*'D-xyyl'«S\ 
iiiJSrfflV^-rilliRLJt. C:tl.S:PIt<Nco I , Eco 
R I •e?H^tLy:;Jje ( 2 ) -dfi^ilTt pXrc-nan 
ET7XS KfcT4DNA^-^^'-X^IH»'^TafSL 

ccoa^KtEJS&fflv^t^mJM 1 0 gmmM 

XS.¥pTr cAEi^mttz, pTrcAEti, pT 
r c 9 9Ac0t r c Tot— Tffi^ON c o I -Sa 
1 IflJBfSBfilCH. i nf 1 ue nzaeOnanA, 
nan EfifEi^<0«jtjie7^Sr-&#-ri. D NAm)^m 
X^tlfzhcr>X'hl. 
[0048] (4)NeuAc (7)^^ 
( 3 ) T-fiilgL^cr^X 5 H p T r c AEtUm^iz 
liMW1485 1 i P 2 (ATCC2 5 64 5) ^, 1 
0 0 /I g/m 1 tfor > b-j/ 1» y Sr^lrf 2 X YTt^it 
5 0 0ml {Ctt«L, 37X:t1ifca^«t7t. BSf*^ 

*n X 1 0 8 m/m 1 {cat^^Bt^T-, tA^?iic«*i« 

JSO. 2mM{c:5: d(c^yrnhVl-y3-D-f-:t;<? 
7:7hf7yi^H ( I PTG) 2:»t, $^>«C3 7'C 
■C2 6B*^Si:5^«$:igg«t^:. tg«*^7f*, S'Cv^i-il 
(9, OOOXg, 10^) izX '0 2 5ml imWL^cr, 

IfrSOmg^llllRL, Clixtri OOmM GlcNA 
c, 2 0mM ig-ft;V:/:^i^'>A, 5 0mM 
X, 3 0 0mM b'/L-b'ylg^J-h y^i., 0. 5%(v 
/v) drv-py^r-^Wf •?.2 0 0mM U yfg^i^ 'J 
^»M(pH8. 0) 5ml2r»L, 28°CT'M*L 
^:*«^.RJiESrfi=-5yi, 14, 2 4^f^fcl 1 0mg<^ 
t/Ph'yi?-^ h U A $r^jll L , 4 SB^rat-RJEISSr 1 

0 0-c, 5^ri\<r^mii-^zbX'^ii^±^^ 
t:, n(>ti^m$immmmiiPLc (hpae-p 

AD, yA^^9X^)X'^tf!LtL}iZh. 43. 7m 
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Trc99A7°9X5KS-^}^-r.|>;'v;llMW148 5 1 
ip2) $:fflV^t|5iaicora£S:ffo/v:*'=, NeuAc<7) 
eiaj-f Sit {4**^*^-5 (0. 5mMmT<0 

[0049] (4 ) CMP-Neu Ac i^y-b 
3- n e u Afifs^cT)^ n-- y / 
H. influenzae H I 9 1 4ffl(?5^#:DN 

ASTTy^-i^-Kt LT. jaT«c^-r2a?icor5-Y-7 

-DNA5:Sffi{Cts!-5T^fi!4L,, PCRffi{Cj:OH. i 
n f 1 u e nz ae<?)CMP-Ne u Ac>'y-fe^'— b' 
(neuA) iie^SrliifStyi, 
7*7 -7- (E) : 5' - TGCCATGGTGAAAATAATAATGACAAG 
AA -3' 

V- ( F ) : 5' - AACTGCAGTGCAGATCAAAAGTGCGGC 

C -3' 

[00 50] PCR(Cj;|>neuA5lfE^c7)lt1it4. R 
0 0/z 1* (5 0mM Jg'ft;«rU':'A, lOmM 
bUXtSK(pH8. 3), 1. 5mM mt-?y^ 
j^'^A, 0. 0 0 l%H:7f-y, ry^W-hDNA 
0. r^^-r-DNA (E) (F)#'?0. 2 

/zM,AmpliTaq D NA;J^D;< 5— b' 2.5 
J.->y h) SrPerkin-Elmer Cetus InstrumentttS DNA 
Thermal Cycler2:fflV>X , (9 4'C. \-^) , 7 

--Uy/(55r, 1. S^J-) , -■K'J;<7^-t:->'3 
y(7 2°C. 3:«-) <^XT>y7-^2 5lHl^'3jE-r::i:«c 

[0051] mK^mmk. Kma y x j-iv/'? n 

U*;Ui. (1:1) g-^?ST'«L. 7k?§ttli^{C2fg 
^coXr^y-y^^rasjDLDNAS-itlS^-tir/c, it^dliR 
L!tDNA2::S:iRO^rffi (Molecular Cloning, im.) 

{z'^-ixrm-xyivwmmizi^^mL. 720 

bfflS£r)DNAKfr^«!SL/>.% ^DNA^«S«N 
coI&i;fPst IT'^BtL, Plt<S'JIS»#Nc o I 
lat^Pst IT'7mLJtr7;^5KpTrc99Afc 
T 4 D N A 'J ^ - S-ffl V LiC: , SISRiiE;* 5rffl 
V^t;»;)i«JMl 0 9ttJ?^«fe^L, #^>iX7tTyh° 

i/'; ym'm'mmwx ^ryx sKpTrcsiaB 

NPS-miSLit. pTrcsiaBNPH, pTrc9 
9AOt r crD^-:7-T»iii50Nc o I - P s t 1^0 
BfnS{i t^H . influenzaecOneu AjlS^<?) 

tijiitfE^ ***t I. D N t^mmx^ixtz t cot-* 



[0052] (5) CMP-NeuAcvy-fe^'-*'(50 

wm 

7*9:^5 HpTrc s i aBNPS:«**-fl>:*:MfflJM 

10 9«S:, 1 OOxig/m lcoryt•v•UySr-^^-t 
S2xYTiMl OOmUClIML., 3 7-Ct-Si:d^ 

4 X 1 0 8 ii/m 1 {C^ 
ft$^i6g0. 2 5mM{C^^J:^{Cl PTGSrasJOL, 

s «c 3 7 "CT 6 1 0 mmmrz . mm:J 
m.m-t^»m(9, oooxg. 1 0^5^) {cj;o««!S- 

HIIRL, 5m l<7)^?a ( lOOmM hVXWMip 
H7. 8),10mM MgC 1 2 ) t^^-St/C. 

jsjaa^fif ^tawt^iKi^b, $ (.izm't^m. (20. 
oooxg, 10^) izxmwn^im^uc. 
[0053] z<7)x 0 iz^hixtzmm^^nmib 

»«?S{Cfc(tSCMP-Ne u Aci^y-fe^-- tfvg 
tt^aJS L;^:ie«^J^B^a ( P T r c 9 9 iK^mth 

±mmvi - i2tt JM109) fc#tfcnE« 1 

to ^fc, jfsl^BB-fcttl.CMP-NeuAci/y-fe^' 

-^m.<r>m^ (i- -y h ) {i, mT«c^-r:SrST'5 ' 
- C M P t N - T-fe^;i^y ^ 7 5 yibi!)^'5><0 C M P - N 

[0054] (CMP-Ne uAci^y-fe:?— fe'Stt^T) 
)i^i:#ia<^»ai& ) 5 0 mM h 'J ^mi?^»?St ( p 
H8. 0) , 2 0mM ig-ftV^^^^.J^'^A, 5mM C 

TPfcit/l OmM N-r-fef-;py-<7 5yS(c, c 

MP-Ne uAc v-y-b^'— fe'Sr^jDLT3 7"CT'5^ 
ttz. CMP-Ne uAc>-y-b^'-Hf« 
fti) D t p T r c 9 9 A ffi^-ri. J M 1 0 9 « 

->vt ttz . RjCJiSic 2 7 0 %x;? y -;i/$ras!lo 
tTR^E^^fil:L, Z.tl^mi.LtmiPl^C\zXt^ 
m'^-itz. i)-SiW4YMCaSHS-3 0 2;<?^ASr 
^ai?Si:LX5 0mMPK-7/;t>v':7ixi:lmM 

P L C^i-ff J$:S*^<;5Rie?g4ieOC MP-NeuAc(7)4 
^WfUL, 3 7''Cf l^raiCl//mo 1 ecOCMP-N 
euAcSr^fiSt-rS^SttSrimia (jL--yh) tLtC 
MP-Ne u AcJ^y-fe^'-- b'SttS:»aiLJt. 

[0055] 

[|S1] 



68/:/9^5K CMP-NouAct/J'-fe^'— 

(unit «/mg p r o t e In) 

JM109/p1Ve99A <0. 0 1 

JMlCe/p'nxiBiaBNP 2. 4 9 



[0056] (6) CMP-NeuAcO^« hiMM K- 1 2*|cME 84 1 7 ( PERM BP- 

±12 (3) T-ffl^L^r^XSKpTr cAE$-«itt 6847 : ¥^1 1^8^ 1 8B «S=4tl^-by^' 



Patent # JP 20C3- 93 0 91 f'h ttp://ww w.gett hepatent.com/L ogin.dog/$tas ha/Fe tc h/JP2003093091 . cpc?toolb ar= bottompnum=JP2003 0 9 3091pa rt= fnain] Pa ge 9 of 13 



(9) M2003-9309 1 P2003-9B{A) 



t.S2XYTiStti2 5 0 0m UlffiML, 3 7'CTSt3 

mmifz. mi^m^4 X 1 0 8 m/m i cjgL/i^^ 

■C, ^itJK{::Jt*§««0. 2mM{=^rl.J:3KIPTG 

Sr^JPL. §^>(C3 7'CT'8. SB^^Sgt dtS^Sri^lt 
f^:. ^a*^Tf*, ji'C^il (9. OOOxg. 10^) 
tCj:*)2 5mltgi|?«^<^««c5 0mg^|lllRt. Cl^ 
t50mM CMP, lOOmM GlcNAc. 20 
mM Jg-ft,-7^'^-i^'>A. 5 0mM 2 5 

OmM tVl^t'yS?-fhy'>A. 0. 5%(v/v)Jf 
xU- y Sr^^tl. 2 0 0 m M V VHkil U '^/^ilWM 
(pH8. 0) Sml^ttL. 2 8-CflSffL.^:*^^. 

[0057] mmmAv^mmzmif^ynw ( :tu 

xy ^';HS«±K ) 2 5 0 m g , ±IE ( 5 ) -CSilS Lt^ 
CMP-Ne uAci^y-b:?— Hr'vStt ( 3. 4unit 

s/m 1 ^m.) i^tmmmwmmi m ji-ftv 

y^-'y'^J^mL 1 0 Oju 1 MdL, -^If-e 2^SR 

m^^tz, t£ii. A^mmi 1 omgtfotf 

;l/b>K-:>-M;'>A5r. 24, 3 8B#Sf^lc 1 1 0 mg 
br/Uh'yK-tMJ'^A, 1 8 0mg^;l/3-X$', 48 
^^flitCSSmghVl^t'yit^hy^A, ISOmgi/ 
;^a-xS:'ei^-fi^^J!IPt/^. RE«±»^HPLC(c 
iO^ML-Jti:^-?). 21. 4mMcoCMP-Ne uA 
c Z b ii^mbt^fitz . 

[0 0 5 8] JtKMl 

(1) CMPX?^^— XSrn-K-ri.cmkafE^tO^' 

JM 1 0 91*OSSfeftDNA^«i:H«iO:frffi 
(Biochim. Biopys. Acta., 72 , 619 (1963)) XmW: 
Uc^fe{*:DNASrT>"<^-htL-C. OT{C^-r2 
S^07-5'fV-DNAS:«SlClM^T-&fl)ct, PGR 

miizl ^ismm<rtcmPiiA^^-x ( c mk ) jife^^ 

r^^-7-{G) : 5' - TTGAAnCTAAGGAGATAAAGATGACG 

GCAATT -3' 

7*7^ V- (H) : 5' - TTGAGaCTGCAAATTCGGTCGCTTAT 
GCG -3' 

[0 0 59] PCRCJ:Scmka^{7)tg«i(±. raS5 
JSl OOju 1* (5 0mM tS-ft;;*'J'^A, 1 OmM 

(pH8. 3), 1. 5mM JgjbV/^-x 
"^A, 0. OOlX^y^y^ TV^U—hDNAO. 
1/i g, r5-f-7-DNA (G) (H)#^0. 2;u 
M, AmpliTaq DN A;Ky 7— t:' 2. 5JL 
— -y h ) $:Perkin-Elmer Cetus Instrumentttl? DNA Th 
ermal CyclerSrfflt^T, (9 4*C, . T- 

-'J>^(5 5'C, 1. 5^) , -■K'J^^'f Hf-i^ay 

(72''C. 3ii-) (OXt-/ 7-2:2 5[B1^0j5t-C:i:{CJ; 

[0060] mi=f-wm. Rje?s^7 xy-;i//^o 



p*;i-ix (1:1) ii-^jg-c^aau, *vSttii^i-{;2fg 

S<;)x^'y-;US:»LDNAS:^fc^$-ii:;^^. it^SHX 
L?tDNA5::S:itO:trffi (Molecular Cloning, wi^) 

i.zvt'yxrau-xyjv'^mm^zi.^'ifmL. 720 

bffl^cODNA8ftfrSr«SSt?t, ^DNAS-$fM»3^E 
coRI&OfSac I f«t, [BH:.<$IJ|iBP«Eco 
R I S a cl -CjB^fi Uc r 5 X S K p T r c 9 9 A 

fflv^-C^fBMJMl 0 9l*^?gKlK}«!L. ^f ^.ixfoTy 
U 'J y WttJ^WlRj^fri; '37°7X5FpTrcCMK 
ABS'^Jit/i. pTrcCMKABii, pTrc99 
kcntrc rnt-^'-TScOE coRI-SacItJ 

D N ASfM-A^mStDt fccOT'* S , 
[006 1 ] (2) cmk, neuAa^E^ftl&ST^ 

*t4M2-Clf'iix;^^pTr c s i aENPT^XS 
SIJRBB^NcoI, EcoRI-C'flJBrL, neuAjiS 

^?r#tfN c o I - E c oR I m)^^TifU-xy)Vm 

mM'km^i^xm^Lfz. <rix&iBit<Ncoi, ec 

o R I -Xm^LfzlSiycMm ( D 6DpT r c CMKA 

BryX^Yk.TAy4y-Xim\^Xm^Uz, ^CO 

3ifeRi£-?s^fflv^T;*cmjM 1 0 mmmML. 
\^(:,iitzTy\^'^') ymm'mmi^i. *)ryx s hp 

TrcSBCK^^fiLi'i. pTrcSBCKti, pT 
r c 9 9A«0t r cTot-^— TSE(7)N c o I -Sa 
c IfflffiiSPStCH. i nf I ue nzaecOneuAjl 
Brif-m±mm<n c m kafE^iOlSjtagi^Sr^^tS 
D N mikmx^ixfz t iOT'ft -1. . 
[0062] (3) CMP-NeuAc(7)-^^ 

1 Tl«SiL7t;^MaME S a 1 7/p T r c AE 

02 5mltS«^<7)S4«{i|c5 0mgtC. 10 OmM G 
IcNAc, 20mM mt'^^'^^l^'^^-. 50mM 
y)VZi-X^ 2 5 OmM hVPf yi|-t hU '^'A, 0. 
5% (v/v) df-v-l^yi^-^^f '5 2 0 0mM 'jyi! 

(pH8. 0) 2. 5ml2:^3PL, 2 
8°CTm t^A^'fij 2 4B#raRJ£-$-ff-5fc. ±iS ( 2 ) 
T'«^ L/i r 5X 5 H p T r c S B C K Srftftf .i.:^!© 
fflM E 8 4 1 7 :»<^ 2 5 m 1 ^S^JJ-iOmM* 5 0 m g i: 
lOOmM CMP, 20mM m^if^-Z^^v-^M.. 2 
5 OmM e;l^h'yi?-tM;'^A5r-^*-t.S2 0 0mM 
'jyi!;^y'^Ag!«^ (pH8. 0)2. 5m 1^^ 

mk. m^mmi'^^tz, 

[0063] RjC^ife 2 4 BtrBia, ±iEc7)*B^*JaM 
2.5ml mM t , St 2 8 "CTMtf L^*^ ^>Re$r 
^rfc, RlEgBi&14, 2 4iBFSmt5 5mg, 

3 8B$^f^t 110m gc7)h-;Pfyi?-^ h U -^AS-g^P 
Uc, -^11-4 8l^PBlRj£ft, ^JCrfSLhif^HPLClcj; 
O^J-^fUci:-!-?), CMP-NeuAc<?54^«6. 
28mMX'hr>tz, 
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[0 0 64] III601J2 

(1) N-r-fe^;l'y-^7$>-i?J^y-b^'— t:S:3-H 
■tl. n e u B 1 m&f-COi'U-^.yi^ 
Campylobacter jejuni 1652 

a«c7)7-7^-s'-DNA$-^ffitwfi!ot-&^t, PGR 
at i 0 N-r-fe^/t-y-f 7 5 >'i!i^y-fe:J'-4f ( n e 

uBi ) jifsi^^tieuc, 

y'y^^- ( I ) : 5' - TACGAnATTTTCCTGATGCTC -3" 
(J) : 5' - TaCCAAGaCCATTAAACGCC -3' 
[0 0 6 5] PCR(lJ:|,neuBia^E^C0tii|iW. 
SiKlllOOxz 1 + (50mM tS-fb;??i;'>i., 10m 
M l>U;^Sg?(pH8. 3). 1. 5mM S'ftV^ 
0. 0 0 1%-bf7^y. xy^W-hDNA 
0. l//g, r5-f-7-DNA (A) (B)#^0. 2 
^fM.AmpliTaq D N A-if 'J^ 7— b' 2.5 
a— h) SrPerkin-Elmer Cetus InstrumentttS DNA 
Thermal CyclertrfflV^t > Iffe^ (94'C. 14J-) . T 
--'Jy/ (5 5°C. 1. 5:5^) , *'';;<7'fHf-i^3 
y(72*C. 3:«-) <7)X7'.yrS: 3 0111^ OS-rcifclC 

[0066] Mii^mmk. Rmi y x o 

p*;UA (1:1) ?g-&?St'3^aL. *«ttB:hHc2fg 
^tfOX:J'y-;W2r:g5jDLDNA$:imS-tJ:/i, «[hIIR 
L;tDNA2::SSR (Molecular Cloning, fT^) (Olj^ 
t,z^r,XT/fx:i-xy;l'WSli,U<.mi,zJ:<06^Ml. 2. 2 
kbffi30DNA8Ii>tS:ft«Uc. ^DNABrfr^T^ 
ri— htLT, jaTt5^-t2aili«or7'fv-DNA 
^^fttfi!oT^fiSL, SJSPCRffitliOC. jej 
un i«OneuB l»E^^±S1iL7t. 
r^'fV- (K) : 5' -AAGGATCCTCTAGTGAGGaTATGGAA- 
3' 

r5^-7-(L) :5' -GTCTGCAGATTTAATCTTAGAATAATa 

GCCC-3' 

[0067] PCmzXl n e u B 1 jtfs^-cOJiliU, 
RJSSl 0 O^t 1 4^ ( 5 0mM ig-fb;* D -^A, 10m 
M h'jXigi? (pH8. 3), 1. 5mM mt^l/ 
0. OOl^-lf^^i^, ry^U— hDNA 

0. 1/tg, r9-f-7-DNA (A) (B)#^0. 2 
;nM,AmpliTaq DNAtJ^D^^— fe' 2.5 

h) SrPerkin-EliDer Cetus Instrumentttli DNA 
Therual CyclerSrffllr^Ts (94*0, 1^) , T 

~~^)yy {5 5°C. 1. 5^) ^ ^^'))<yA^-i^B 
y(7 2r. 3^i-) c7);?.r-y7'Sr2 5III^i3ji1-^fcH 

[0068] ii^i^tiilgf^, RJl5tgSr7xy-;P/^'0 
n;^;l.A (1:1) m.-^mX'm^L. 7l<>SttH*tC2e 
^£7)x^y-;p$.^jDLDNA$rit^$-tt/2. it^lHllR 
U^DNAS:r;<fo-;?.y;^mm^lciiIfcJ: O^SiU. 

1. 2kbffiS<ODNA|!)fJt*«i8Uc. KDNA$-$IJ 



ISPSBamHIJil>'Pst IT'WL, PIt<«» 
#BamH IJll>'Ps t I TlW'ft.Uvrr^X S HpT r 
c99A (Pharmacia Biotech, ft J: 
0A#) i:T4DNAy;!f— fe'S:fflv>T^U>:. ii^ 

cneuB lS:#ig|L/i, pTr c n e u B Iti, pT 
r c 9 9 A<7)t r c7°D^:-^'-Tiiit<7)BamH I -P 
s t I WSiUmzC . jejunitOneuBl jtS^ 

ht {FRRU P-18905 :¥^14^6fl25 

B#fl=4ftS^K-b>-^-{-^) . 
[00 69] (2) nanE. n e u B 1 jig? 

±IB ( 1 ) Tl#^.il-^cpTr c neuB ITvXS 

mmm^ e a m h i x-wmk, T 4 D N A,-K U ^ 7 — 
S:ffl»-^T«BD*WbL7t. itiS:«P#Pst I 
X"mL. neuBiae^Sr-^tJ (BamHI ) -P 
s t I m^iT:ffn-x'r)VmMm-im\^xmiL 
tl. m^^XmrniCT) (2) Tll*>il/v:pTrcnan 
Er^XSKSrMISPII^Sa 1 ITmfk. T4DNA 

^ y-^m^^xmmi'^mitL. ^^zmmm 

P s t I X-'^^Lfz. ^LiltlllX-^^hfitzne u B 1 
iie^Sr^tJ (BamHI ) -P s t I Iff^ti: $:T4 D 

iiK^^y-xm\^x^^Ltz. :i<r)!mmm.m 
\-^x±mmj^io9mm'mmL. ti/^^i/^ir^-t 

'J ymm^'mismi. Or^X^HpTrcNENB 
SrmiltLJt. pTrcNENBti, pTrc99A(J5t 
r c ro^:-^'-Ta£<OX b a I - P s t I «g|5{ac 
H. 1 nf 1 uenz aeiOnanEitfE?, MtA'tC 
C. jejunicOneuBl 31fE?«0«jtit{E?S:-^ 

5 D N A^^ainX^tltl t) OT'&I. . 
[0070] (3 ) CMP-Ne uAciT)-^^ 
±IE (2) X-WmLfzryX^ HpTr cNENBSrfi^ 
^S;*:^aMCl 06 lift (ATCC53 338) (T) 
2 5mlt^S?S:JJ-c7)«f*:5 0mgtC5 0mMCMP, 1 
OOmM GlcNAc,30m!VI mt^^^^^i^^ 
A, 2 0 0mM^;P3-;^. lOOmM f;ut'yg!-f 
hO^J^. 0. 5% (v/v) ^fv-Wy, 4% (w/ 
v) (TTUxy^j'/UP^ttl?) , MWcH 

Sfe^Jl^O (5) t'iliSL/>:CMP-Ne uAc>'y-fe:J' 
-■ Ifvgit ( 1 . 7u n i t s/m 1 RiBJR) irt-tm 

mmwmi^^ri 1 7 5 mM 'j yg?;? u 

(pH8. 0) 5mlS-fe!jaL, 28'Ct«#L^*^% 
7 2^Rj£S-ff-:>fv:. ^fc, RjEratel4. 2 4. 3 
8, 4 8. 6 2B$iaf|bfcl8 0mg^yl'rJ-XS:^*i'r 
^ig^jDUc. K^ElBLhrtSrHPLCfcJ;'9^i-^Lyci:^ 
2 5. 6mM<0CMP-Ne uAci^*^'l24')'b^l 

[0071 ] 
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SEQUENCE LISTING 

<;110>; Yamasa Corporation 

<;120>; Process for producing cytidine 5' -monophospho-N-acety I neuraminic 

acid 

<;130>; YP2002-^11 
<;140>; 
<;141>; 
<;160>; 12 

<;170>; Patentin Ver. 2.1 
<;210>; 1 
<;211>; 31 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of nanA gene 
<:400>: 1 

caccatggcg aagatattgc cgctcaaact a 31 
<;210>; 2 
<;211>; 35 
<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; primer for amplification of nanA gene 
<:400>; 2 

ccgaattcat ttatgacaaa aatttcgctt tcaag 35 
<;210>; 3 
<:211>; 31 

<:212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of nanE gene 
<;400>; 3 

ggtctagatt taaatgaggg gtgttatatg t 31 
<;210>; 4 
<;211>; 41 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of nanE gene 
<;400>; 4 

tcgtcgactt atcttgcaga tttcactgaa ttagcaaacc a 41 
<;210>; 5 
<;211>: 29 
<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; primer for amplification of neuA gene 
<;400>; 5 

tgccatggtg aaaataataa tgacaagaa 29 
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<;210>; 6 

<;211>; 28 

<;212>: DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; primer for amplification of neuA gene 

<;400>; 6 

aactgcagtg cagatcaaaa gtgcggcc 28 

<;210>; 7 

<;211>: 33 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of cmk gene 

<;400>; 7 

ttgaattcta aggagataaa gatgacggca att 33 

<;210>; 8 

<;211>; 30 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of cmk gene 

<;400>; 8 

ttgagctctg caaattcggt cgcttatgcg 30 

<;210>: 9 

<;211>; 22 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of neuBl gene 

<;400>: 9 

tacgattatt ttcctgatgc tc 22 

<;210>; 10 

<;211>; 22 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; primer for amplification of neuBl gene 

<;400>; 10 

tctccaagct gcattaaacg cc 22 

<;210>; 11 

<;211>; 27 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of neuBl gene 

<;400>; 11 

aaggatcctc tagtgaggct tatggaa 27 

<;210>: 12 

<;211>; 32 
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<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; primer for amplification of neuBl gene 

<;400>: 12 

gtctgcagat ttaatcttag aataatcagc cc 32 

[0072] 



